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(54) Cross training exercise device 

(57) An exercise device includes a pair of foot en- 
gaging links (30a, 30b). The rearward ends of the foot 
I inks are supported by a coupling system (100, 102, 104, 
110) for arcuate motion about a closed path of travel, 
and the forward ends of the foot links travel back and 
forth along a guide (36). The combination of these two 
foot link motions permits the users feet to travel along 
an elliptical path of travel. The inclination or elevation of 
the guide may be selectively altered to vary inclination 



of the foot links which in turn changes the nature of the 
stepping motion experienced by the user. At flatter incli- 
nations of the foot links, the stepping motion may resem- 
ble cross country skiing. At progressively greater angles 
of inclination of the foot links, the stepping motions may 
simulate walking, jogging, running and climbing. Also, 
the coupling system may be adjustable to change the 
length of the closed path of travel of the rear ends of the 
foot links. 
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Description 

Field of the Invention 

[0001] The present invention relates to exercise 
equipment, and more specifically to a stationary exer- 
cise device for simulating a range of stepping motions, 
including skiing, walking, jogging, running and climbing. 

Background of the Invention 

[0002] The benefits of regular aerobic exercise has 
been well established and accepted. Because of inclem- 
ent weather, time constraints and for other reasons, it is 
not possible to always walk, jog or run outdoors or swim 
in a pool. As such, various types of exercise equipment 
have been developed for aerobic exercise. For exam- 
ple, cross country skiing exercise devices simulate the 
gliding motion of cross country skiing. Such machines 
provide a good range of motion for the muscles of the 
legs. Treadmills are also utilized by many people for 
walking, jogging or even running. One drawback of most 
treadmills is that during jogging or running, significant 
jarring of the hip, knee, ankle and other joints of the body 
may occur, Another type of exercise device simulates 
stair climbing. Such devices can be composed of foot 
levers that are pivotally mounted to a frame at their for- 
ward ends and have foot receiving pads at their rear- 
ward ends. The user pushes his/her feet down against 
the foot levers to simulate stair climbing. Resistance to 
the downward movement of the foot levers is provided 
by springs, fluid shock absorbers and/or other elements. 
[0003] The aforementioned devices exercise different 
muscles of the user's legs and other parts of the body. 
Thus, to exercise all of these muscles, three separate 
exercise apparatus are needed. This not only may be 
cost prohibitive, but also many people do not have 
enough physical space for all of this equipment. Further, 
if only one of the foregoing exercise apparatus is pur- 
chased by a user, the user may tire of always utilizing 
the singular equipment and may desire to use other 
types of equipment. 

[0004] Through the present invention, a singular 
piece of equipment may be utilized to simulate different 
exercise apparatus, including cross country skiing, 
walking, jogging, running and climbing, Further, jogging 
and running are simulated without imparting shock to 
the user's body joints in the manner of exercise tread- 
mills. 

[0005] These and other advantages of the present in- 
vention will be readily apparent from the drawings, dis- 
cussion and description which follow.^ 

Summary of the Invention 

[0006] The exercise device of the present invention 
utilizes a frame configured to be supported on a floor. 
The frame defines a rearward pivot axis about which first 



and second foot links are coupled to travel along an ar- 
cuate path relative to the pivot axis. The foot links, 
adapted to support the user's feet, have forward ends 
that are engaged with a guide mounted on the frame to 

5 enable the forward ends of the foot links to travel back 
and forth along a defined path. The angular elevation of 
the guide and/or the elevation of the guide relative to 
the frame may be selectively changed to alter the path 
traveled by the foot supporting portion of the first and 

10 second links thereby to simulate various types of step- 
ping motion. 

[0007] In a more specific aspect of the present inven- 
tion, the guide includes rails for receiving and guiding 
the forward ends of the foot links. The rails may be 
'5 raised and lowered relative to the frame. For example, 
the guides may be pivotally mounted on the frame, and 
the angle of inclination of the guides may be selectively 
altered. 

[0008] In a yet more specific aspect of the present in- 

20 vention, the guides may be in the form of tracks that en- 
gage with the forward ends of the foot links. The eleva- 
tion and/or angular orientation of the tracks relative to 
the frame may be selectively changed thereby to alter 
the types of stepping motion experienced by the user. 

25 [0009] In another aspect of the present invention, the 
guide for the forward ends of the foot links may include 
one or more pivot or rocker arms pivotally supported by 
the frame, with the lower ends of the rocker arms pivot- 
ally connected to the forward ends of the foot links. The 

30 lengths of the rocker arms may be lengthened or short- 
ened thereby to raise and lower the connection point be- 
tween the rocker arms and the forward ends of the foot 
links, thereby to change the type of stepping motion ex- 
perienced by the user. 

35 [001 0] In a further aspect of the present invention, fly- 
wheels are mounted on a rearward portion of the frame 
to rotate about the frame pivot axis. The rearward ends 
of the foot links are pivotally pinned to the flywheels at 
a selective location from the frame pivot axis. The fly- 

40 wheel serves not only as the coupling means between 
the rearward ends of the foot links and the frame pivot 
axis, but also as a momentum storing device to simulate 
the momentum of the body during various stepping mo- 
tions. 

45 [0011] According to a further aspect of the present in- 
vention, resistance may be applied to the rotation of the 
flywheels, to make the stepping motion harder or easier 
to achieve. This resistance may be coordinated with the 
workout level desired by the user, for instance, a desired 

so heart rate range for optimum caloric expenditure. A 
heart rate monitor or other sensor may be utilized to 
sense the desired physical parameter to be optimized 
during exercise. 

[0012] In a still further aspect of the present invention, 
55 the rearward end of the foot links are connected to the 
pivot axis by a connection system that allows relative 
pivoting motion between the pivot axis and foot links 
about two axes, both orthogonal (transverse) to the 
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length of the foot links. As such, the forward ends of the 
foot links are free to move or shift relative to the rearward 
ends of the foot links in the sideways direction, i.e., 
traverse to the length of the foot links. 
[001 3] In another aspect of the present invention, the 
forward ends of the foot links may be supported by roll- 
ers mounted on the frame. The rollers may be adapted 
to be raised and lowered relative to the frame thereby 
to alter the inclination of the foot links, and thus, the 
types of toot motion experienced by the user. 
[0014] In still further aspects of the present invention, 
the inclination of the foot links may be altered by other 
techniques thereby to selectively change the types of 
foot motion experienced by the user. For instance, the 
forward end of the frame may be raised and lowered 
relative to the floor. Alternatively, the rearward pivot axis 
may be raised and lowered relative to the floor. Still al- 
ternatively a pair of downwardly depending pivot arms 
may be used to support the forward ends of the foot 
links. In this regard, the upper end of one of the pivot 
arms is pinned to the forward end of a foot link at one 
location and the upper end of the second pivot arm is 
connectable to the forward end of the foot link at various 
locations therealong. The lower ends of both of the arms 
are coupled together to a roller that rides on the frame 
just above the floor as the foot links moves fore and aft 
during operation of the apparatus. By adjusting the lo- 
cation of the upper end of the movable arm along the 
foot link, the elevation of the forward end of the foot link 
may be altered relative to the frame. 

Brief Description of the Drawings 

[001 5] The foregoing aspects and many of the attend- 
ant advantages of this invention will become more read- 
ily appreciated as the same becomes better understood 
by reference to the following detailed description, when 
taken in conjunction with the accompanying drawings, 
wherein: 

FIGURE 1 is a perspective view of an exercise ap- 
paratus of the present invention looking from the 
rear toward the front of the apparatus; 
FIGURE 2 is a top view of the apparatus of FIGURE 
1; 

FIGURE 3 is a bottom view of the apparatus of FIG- 
URE 1; 

FIGURE 4 is a front view of the apparatus of FIG- 
URE 1; 

FIGURE 5 is a rear view of the apparatus of FIG- 
URE 1; 

FIGURE 6 is side elevational view of the apparatus 
of FIGURE 1; 

FIGURE 7 is a perspective view of the apparatus of 
FIGURE 1 , wherein a hood has been installed over 
the rear portion of the apparatus, this perspective 
view looks from the rear of the apparatus towards 
the front; 



FIGURE 8 is a view similar to FIGURE 7, but looking 
from the front of the apparatus towards the rear; 
FIGURE 9 is a view similar to FIGURE 8, but with 
the front and rear hoods removed; 
5 FIGURE 10 is an enlarged, fragmentary, perspec- 
tive view of the forward portion of the apparatus 
shown in FIGURE 9; 

FIGURE 11 is an enlarged, fragmentary, rear per- 
spective view of the apparatus shown in FIGURE 
10 9, with one of the flywheels removed; 

FIGURE 12 is a view similar to FIGURE 11, but from 
the opposite side of the apparatus and with the near 
flywheel removed; 

FIGURE 1 3 is a side elevational view of the appa- 
J 5 ratus of the present invention shown in schematic 
illustrating the paths of the user's foot at different 
angles of inclination ofthe guide for the foot links; 
FIGURE 14 is a schematic drawing of the system 
utilized in the present invention for altering the work- 
20 out level while utilizing the present apparatus; and, 
FIGURE 15 is a side elevational view of a further 
preferred embodiment of the present invention; 
FIGURE 16 is an enlarged, partial perspective view 
of a further preferred embodiment of the present in- 
25 vention; and 

FIGURES 17-24 are side elevational views of fur- 
ther preferred embodiments of the present inven- 
tion. 

30 Detailed Description of the Preferred Embodiment 

[0016] Referring initially to FIGURES 1-9, the appa- 
ratus 1 8 of the present invention includes a floor engag- 
ing frame 20 incorporating a forward post 22 extending 

35 initially upwardly and then diagonally forwardly. A pair 
of flywheels 24a and 24b are located at the rear of the 
frame 20 for rotation about a horizontal, transverse axis 
26. The flywheels 24a and 24b may be covered by a 
rear hood 28. The rearward ends of foot links 30a and 

40 30b are pivotally attached to corresponding flywheels 
24a and 24b to travel about a circular path around axis 
26 as the flywheels rotate. Rollers 32a and 32b are ro- 
tatably mounted to the forward ends of foot links 30a 
and 30b to ride along corresponding tubular tracks 34a 

45 and 34b of a guide 36. The forward ends of the foot links 
30a and 30b reciprocate back and forth along tracks 34a 
and 34b as the rearward ends of the foot links rotate 
about axis 26 causing the foot pedals or pads 27 carried 
by the foot links, to travel along various elliptical paths, 

50 as described more fully below. 

[0017] A lift mechanism 38, mounted on the post 22, 
is operable to selectively change the inclination of the 
guide 36 thereby to alter the stepping motion of the user 
of the apparatus of the present invention. At a low angle 

55 of inclination, the apparatus provides a cross country 
skiing motion and as the angle of inclination progres- 
sively rises, the motion changes from walking to running 
to climbing. A forward hood 39 substantially encases the 
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lift mechanisms. 

[0018] In addition, as most clearly shown in FIGURES 
1 1 and 12, the present invention employs a braking sys- 
tem 40 tor imparting a desired level of resistance to the 
rotation of flywheels 24a and 24b, and thus, the level of 
effort required of the user of apparatus 18. The following 
description describes the foregoing and other aspects 
of the present invention in greater detail. 
[0019] Frame 20 is illustrated as including a longitu- 
dinal central member 42 terminating at front and rear 
relatively shorter transverse members 44 and 46. Ideal- 
ly, but not essentially, the frame 20 is composed of rec- 
tangular tubular members, which are relatively light in 
weight but provide substantial strength. End caps 48 are 
engaged within the open ends of the transverse mem- 
bers 44 and 46 to close off the ends of these members. 
[0020] The post structure 22 includes a lower, sub- 
stantially vertical section 52 and an upper section 54 that 
extends diagonally upwardly and forwardly from the low- 
er section. Ideally, but not essentially, the post lower and 
upper sections 52 and 54 may also be composed of rec- 
tangular tubular material. An end cap 48 also engages 
within the upper end of the post upper section 54 to close 
off the opening therein. 

[0021] A continuous, closed form handle bar 56 is 
mounted on the upper portion of post upper section 54 
for grasping by an individual while utilizing the present 
apparatus 18. The handle bar includes an upper trans- 
verse section 58 which is securely attached to the upper 
end of the post upper section 54 by a clamp 60 engaging 
around the handle bar upper section and securable to 
the post upper section by a pair of fasteners 62. The 
handle bar also includes side sections 62a and 62b each 
composed of an upper diagonally disposed section, an 
intermediate, substantially vertical section and lower di- 
agonally disposed sections 68a and 68b extending 
downwardly and flaring outwardly from the intermediate 
side sections. The handle bar 56 also includes a trans- 
verse lower section 70 having a central portion clamped 
to post upper section 54 by a clamp 60, which is held in 
place by a pair of fasteners 62. Although not shown, the 
handle bar 56 may be in part or in whole covered by a 
gripping material or surface, such as tape, foamed syn- 
thetic rubber, etc. 

[0022] A display panel 74 is mounted on the post bar 
upper section 54 at a location between the upper and 
lower transverse sections 58 and 70 of the handle bar 
56. The display panel includes a central display screen 
76 and several smaller screens 78 as well as a keypad 
composed of a number of depressible "buttons" 80, as 
discussed in greater detail below. 
[0023] The flywheels 24a and 24b are mounted on th e 
outboard, opposite ends of a drive shaft 84 rotatably ex- 
tending transversely through the upper end of a rear 
post 86 extending upwardly from a rear portion of the 
frame central member 42. A bearing assembly 88 is em- 
ployed to anti-frictionally mount the drive shaft 84 on the 
rear post 86. In a preferred embodiment of the present 



invention, the flywheels 24a and 24b are keyed or oth- 
erwise attached to the drive shaft 84 so that the fly- 
wheels rotate in unison with the drive shaft. It will be 
appreciated that the center of the drive shaft 84 corre- 
5 sponds with the location of transverse axis 26. A belt 
drive sheave 90 is also mounted on drive shaft 84 be- 
tween flywheel 24a and the adjacent side of rear post 
86. 

[0024] The rear post 86 may be fixedly attached to 
frame longitudinal member 42 by any expedient man- 
ner, such as by welding or bolting. In accordance with a 
preferred embodiment of the present invention, a corner 
type brace 92 is empbyed at the juncture of the forward 
lower section of rear post 86 with the upper surface of 
'5 longitudinal member 42 to provide reinforcement there- 
between. Of course, other types of bracing or reinforce- 
ment may be utilized. 

[0025] The flywheels 24a and 24b are illustrated as 
incorporating spokes 94 that radiate outwardly from a 
20 central hub 95 to intersect a circumferential rim 96. The 
flywheels 24a and 24b may be of other constructions, 
for instance, in the form of a substantially solid disk, with- 
out departing from the spirit or scope of the present in- 
vention. 

25 [0026] The rear hood 28 encloses the flywheels 24a 
and 24b, the brake system 40 and the rear portions of 
the foot links 30a and 30b. The hood 28 rests on frame 
rear transverse member 46 as well as on a pair of aux- 
iliary longitudinal members 97 extending forwardly from 

30 the transverse member 46 to intersect the outward ends 
of auxiliary intermediate transverse members 98. The 
upper surfaces of the hood support members 97 and 98 
coincide with the upper surfaces of frame member 42 
and 46. Also, a plurality of attachment brackets 99 are 

35 mounted on the upper surfaces of the auxiliary support 
members 97 and 98 as well as frame members 42 and 
46. Threaded openings are formed in the brackets 99 to 
receive fasteners used to attach the hood 28 thereto, As 
most clearly illustrated in FIGURES 11 and 12, ideally 

40 in cross section the heights of hood support members 
97 and 98 are shorter than the cross-sectional height of 
frame members 42 and 46 so as not to bear on the un- 
derlying floor. 

[0027] The foot links 30a and 30b as illustrated are 
45 composed of elongate tubular members but can be of 
other types of construction for example, solid rods. The 
rear ends of the foot links 30a and 30b pivotally pinned 
to outer perimeter portions of flywheels 24a and 24b by 
fasteners 1 00 that extend through collars 102 formed at 
so the rear ends of the foot links to engage within apertures 
104 formed in perimeter portions of the flywheels. As 
most clearly shown in FIGURE 12, the aperture 104 is 
located at the juncture between flywheel spoke 94 and 
the outer rim 96. This portion of the flywheel has been 
55 enlarged to form a boss 106. The foot links 30a and 30b 
extend outwardly of the front side of hood 28 through 
vertical openings 108 formed in the front wall of the 
hood. 
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[0028] As also shown in FIGURE 12, a second boss 
1 1 0 is formed on the diametrically opposite spoke to the 
spoke on which boss 1 06 is located, but at a location 
closer to axis 26 than the location boss 1 06. The collars 
102 at the rear ends of the foot links may be attached 
to the flywheels at bosses 110 instead of bosses 106, 
thereby reducing the diameter of the circumferential 
paths traveled by the rear ends of the foot links during 
rotation of the flywheel, and thus, correspondingly short- 
ening the length of the elliptical path circumscribed by 
the foot pedals 27. It will be appreciated that attaching 
the collars 102 to bosses 110 results in a shorter stroke 
of the foot links, and thus, a shorter stride taken by the 
exerciser in comparison to the stride required when the 
collars are attached to the flywheels at bosses 106. 
[0029] Concave rollers 32a and 32b are rotatably 
jointed to the forward ends of the foot links 30a and 30b 
by cross shafts 1 1 4. The concave curvature of the rollers 
coincide with the diameter of the tracks 34a and 34b of 
the guide 36. As such, the rollers 32a and 32b maintain 
the forward ends of the foot links securely engaged with 
the guide 36 during use of the present apparatus. Foot 
receiving pedals 27 are mounted on the upper surfaces 
of the foot links 30 to receive and retain the user's foot. 
The pedals 27 are illustrated as formed with a plurality 
of transverse ridges that not only enhance the structural 
integrity of the foot pads, but also serve an anti-skid 
function between the bottom of the user's shoe or foot 
and the foot pedals. Although not shown, the foot pedals 
may be designed to be positionable along the length of 
the foot links to accommodate user's of different heights 
and in particular different leg lengths or in seams. 
[0030] The guide 36 is illustrated as generally U- 
shaped with its rearward, free ends pivotally pinned to 
an intermediate location along the length of frame cen- 
tral member 42. The free ends of the guide 36 may be 
pivotally attached to the central frame member 42 by 
any convenient method, including by being journaled 
over the outer ends of a cross tube 118. The guide is 
composed of parallel, tubular tracks 34a and 34b dis- 
posed in alignment with the foot links 30a and 30b. The 
forward ends of the tracks 34a and 34b are joined to- 
gether by an arcuate portion 119 that crosses the post 
22 forwardly thereof. 

[0031] The forward portion of the guide 36 is support- 
ed by lift mechanism 38, which is most clearly shown in 
FIGURES 9 and 10. The lift mechanism 38 includes a 
crossbar 120 supported by the lower end of a generally 
U-shaped, vertically movable carriage 122. Roller tube 
sections 124 are engaged over the outer ends of the 
crossbar 120 to directly underlie and bear against the 
bottoms of tracks 34a and 34b. The carriage 1 22 is re- 
strained to travel vertically along the height of a central 
guide bar 1 26 which is securely fastened to the forward 
face of the post lower section 54 by any appropriate 
method, such as by fasteners 128. In cross section, the 
guide bar 126 is generally T-shaped, having a central 
web portion that bears against the post lower section 52 



and transversely extending flange portions that are 
spaced forwardly of the post lower section. A pair of gen- 
erally Z-shaped retention brackets 130 retain the car- 
riage 122 in engagement with the guide bar 126. The 

5 retention brackets each include a first transverse flange 
section mounted to the back flange surface of the car- 
riage, an intermediate web section extending along the 
outer side edges of the guide bar flanges and a second 
transverse flange section disposed within the gap 

10 formed by the front surface of the post lower section 52 
and the opposite surface of the guide bar flange. It will 
be appreciated that by this construction the carriage 1 22 
is allowed to vertically travel relative to the guide bar 1 26 
but is retained in engagement with the guide bar. 

is [0032] The carriage 1 22 is raised and lowered by an 
electrically powered lift actuator 136. The lift actuator 
136 includes an upper screw section 138 is rotatably 
powered by an electric motor 1 40 operably connected 
to the upper end of the screw section. The top of the 

20 screw section is rotatably engaged with a retaining sock- 
et assembly 1 42 which is pinned to a U-shaped bracket 
1 44 secured to the forward face of post 22 near the junc- 
ture of the post tower section 52 and upper section 54. 
A cross pin 146 extends through aligned openings 

25 formed in the flanges of the bracket 1 44 and aligned di- 
ametrically opposed apertures formed in the socket 142. 
The socket 142 allows the screw 138 to rotate relative 
to the socket while remaining in vertical engagement 
with the collar. 

30 [0033] The lower portion of the screw section 138 
threadably engages within a lower tubular casing 147 
having its bottom end portion fixedly attached to cross- 
bar 120. It will be appreciated that motor 140 may be 
operable to rotate the screw section 1 38 in one direction 

35 to lower the carriage 1 22 or in the opposite direction to 
raise the carriage, as desired. As the carriage is lowered 
or raised, the angle of inclination of the guide 36 is 
changed which in turn changes the stepping motion ex- 
perienced by the user of apparatus 18. The engagement 

40 of the screw sect ton 138 into the casing 120, and thus 
the angle of inclination of the guide 36, is readily dis- 
cernible by standard techniques, for instance by using 
a rotating potentiometer 147, FIGURE 14. 
[0034] The forward hood 39 substantially encases the 

45 lift mechanism 38. The hood 39 extends forwardly from 
the side walls of the post lower and upper sections 52 
and 54 to enclose the carriage 122, guide bar 126, lift 
actuator 136 and other components of the lift mecha- 
nism. Only the free ends of the cross bar 1 20 and asso- 

so dated roller tube sections 124 protrude outwardly from 
vertical slots 1 48 formed in the side walls of the hood 
39. A plurality of fasteners 149 are provided to detach- 
ably attach the hood 39 to the side walls of the post 22. 
[0035] The present invention includes a system for 

55 selectively applying the braking or retarding force on the 
rotation of the flywheels through a eddy current brake 
system 40. The brake system 40 includes a larger drive 
sheave 90, noted above, that drives a smaller driven 
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sheave 150 through a V-belt 152. The driven sheave 
1 50 is mounted on the free end of a rotatable stub shaft 
154 that extends outwardly from a pivot arm 156 pivot- 
airy mounted to the rear side of rear post 86 by a U- 
shaped bracket 158 and a pivot pin 160 extending 
through aligned openings formed in the bracket as well 
as aligned openings formed in the side walls of the pivot 
arm 156. An extension spring 161 extends between the 
bottom of arm 1 56 at the free end thereof and the top of 
frame member 42 to maintain sufficient tension on belt 
1 52 to avoid slippage between the belt and the sheaves 
90 and 150. The relative sizes of sheaves 90 and 150 
are such as to achieve a step of speed at about six to 
ten times and ideally about eight times. In other words, 
the driven shaft 154 rotates about six to ten times faster 
than the drive shaft 84. 

[0036] A solid metallic disk 162 is mounted on stub 
shaft 154 inboard of driven sheave 150 to also rotate 
with the driven sheave. Ideally, an annular face plate 
164 of highly electrically conductive material, e.g., cop- 
per, is mounted on the face of the sol id disk 1 62 adjacent 
the driven pulley 150. A pair of magnet assemblies 168 
are mounted closely adjacent the face of the solid disk 
1 62 opposite the annular plate 1 64. The assemblies 1 68 
each include a central core in the form of a bar magnet 
1 70 surrounded by a coil assembly 1 72. The assemblies 
168 are mounted on a keeper bar 174 by fasteners 176 
extending through aligned holes formed in the keeper 
bar and the magnet cores. As illustrated in FIGURES 1 1 
and 12, the magnet assemblies 168 are positioned 
along the outer perimeter portion of the disk 1 62 in align- 
ment with the annular plate 164. The location of the 
magnet assemblies may be adjusted relative to the ad- 
jacent face of the disk 162 so as to be positioned as 
closely as possible to the disk without actually touching 
or interfering with the rotation of the disk. This position- 
ing of the magnet assemblies 168 is accomplished by 
adjusting the position of the keeper bar 174 relative to 
a support plate 178 mounted on the rearward, free end 
of pivot arm 156. A pair of horizontal slots, not shown, 
are formed in the support plate 178 through which ex- 
tend threaded fasteners 179 that then engage within 
tapped holes formed in the forward edge of the keeper 
bar 174. 

[0037] As noted above, the significant difference in 
size between the diameters of drive sheave 90 and driv- 
en sheave 150 results in a substantial step up in rota- 
tional speed of the disk 62 relative to the rotational 
speed of the flywheels 24a and 24b. The rotational 
speed of the disk 62 is thereby sufficient to produce rel- 
atively high levels of braking torque through the eddy 
current brake assembly 40. 

[0038] As discussed more fully below, it is desirable 
to monitor the speed of the flywheels 24a and 24b so as 
to measure the distance traveled by the user of the 
present apparatus and also to control the level of work- 
out experienced by the user. Any standard method of 
measuring the speed of the flywheels may be utilized. 



For instance, an optical or magnetic strobe wheel may 
be mounted on disk 162, drive sheave 90 or other rotat- 
ing member of the present apparatus. The rotational 
speed of the strobe wheel may be monitored by an op- 

5 tical or magnetic sensor 180 (FIGURE 14) to generate 
an electrical signal related to such rotational speed. 
[0039] To use the present invention, the user stands 
on the foot pads 27 while gripping the handle bar 56 for 
stability. The user imparts a downward stepping action 

10 on one foot pads thereby causing the flywheels 24a and 
24b to rotate about axis 26. As a result, the rear ends of 
the foot links rotate about the axis 26 and simultaneous- 
ly the forward ends of the foot links ride up and down 
the tracks 34a and 34b. The forward end of the foot link . 

15 moves downwardly along its track as the point of attach- 
ment of the foot link to the flywheel moves from a loca- 
tion substantially closest to the post 22 (maximum ex- 
tended position of the foot link) to a location substantially 
furthest from the post, i.e., the maximum retracted po- 

20 sition of the foot link. From this point of the maximum 
retracted position of the foot link, further rotation of the 
flywheel causes the foot link to travel back upwardly and 
forwardly along the track 34a back to the maximum ex- 
tended position of the foot link. These two positions are 

25 shown in FIGURE 13. FIGURE 13 also illustrates the 
corresponding path of travel of the center of the foot 
pads 27, and thus, the path of travel of the user's feet. 
As shown in FIGURE 13, this path of travel is basically 
in the shape of a forwardly and upwardly tilted ellipse. 

30 [0040] FIGURE 1 3 shows the path of travel of the foot 
pad 27 at three different angular orientations of guide 
36 corresponding to different elevations of the lift mech- 
anism 38. In the smallest angular orientation shown in 
FIGURE 13 (approximately 10° above the horizontal), 

35 the corresponding foot pad travel path 181 is illustrated. 
This generally corresponds to a gliding or cross-country 
skiing motion. The guide 36 is shown at a second orien- 
tation at a steeper angle (approximately 20°) from the 
horizontal, with the corresponding path of travel, of the 

40 foot pedal 1 1 6 depicted by elliptical path 1 82. This path 
of travel generally corresponds to a walking motion. 
FIGURE 1 3 also illustrates a third even steeper angular 
orientation of the guide 36, approximately 30° from the 
horizontal. The corresponding elliptical path of travel of 

<5 the foot pad 27 is illustrated by 1 83 in FIGURE 1 3. This 
path of travel corresponds to a climbing motion. It will 
be appreciated that by adjusting the angle of the guide 
36, different types of motion are attainable through the 
present invention. Thus, the present invention may be 

50 utilized to emulate different types of physical activity, 
from skiing to walking to running to climbing. Heretofore 
to achieve these different motions, different exercise 
equipment would have been needed. 
[0041] Applicants note that in each of the foregoing 

55 different paths of travel of the foot pad, and thus also 
the user's feet, a common relationship occurs. When the 
rear end of a foot link travels forwardly from a rearmost 
position, for instance, as shown in FIGURE 1 3, the heel 
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portion of the user's foot initially rises at a faster rate 
than the toe portion of the user's foot. Correspondingly, 
when the rearward end of the foot link travels rearwardly 
from a foremost position, the heel portion of the user's 
foot initially lowers at a faster rate than the toe portion. 
This same relationship is true when the forward ends of 
the foot links travel from a position at the lower end of 
the guide 36 to a position at the upper end of the guide 
36. In other words, when the forward end of a foot link 
travels from a lower, rearmost point along guide 36 for- 
wardly and upwardly along the guide, the heel portion 
of the user's foot initially rises at a faster rate than the 
toe portion. Correspondingly, when the forward end of 
the foot link travels downwardly and rearwardly from an 
upper, forwardmost location along the guide 36, the heel 
portion of the user's foot initially lowers at a faster rate 
than the toe portion. This generally corresponds with the 
relative motion of the user's heel and toe during cross 
country skiing, walking, running and climbing or other 
stepping motions. 

[0042] Applicants' system 184 for controlling and co- 
ordinating the angle of inclination of the guide 36 and 
the resistance applied to the rotation of the flywheels 
24a and 24b to achieve a desired workout level is illus- 
trated schematically in FIGURE 14. As shown in FIG- 
URE 14, a physical workout parameter, e.g., user's 
heart rate, is monitored by a sensor 186. An electrical 
signal, typically analog in nature, related to the user's 
heart rate is generated. Various types of heart rate mon- 
itors are available, including chest worn monitors, ear 
lobe monitors and finger monitors. The output from the 
monitor 186 is routed through an analog to digital inter- 
face 188, through controller 190 and to a central 
processing unit (CPU) 1 92, ideally located within display 
panel 74. In addition to, or in lieu of the user's heart rate, 
other physical parameters of the exerciser may be uti- 
lized, including respiratory rate, age, weight, sex, etc. 
[0043] Continuing to refer to FIGURE 1 4, the exercise 
control system 184 of the present invention includes an 
alternating current power inlet 194 connectable to a 
standard amperage AC 1 1 0 volt power supply. The pow- 
er inlet 194 is routed to a transformer 1 96 and then on 
to the brake system 40 and the display panel 74. The 
lift mechanism 38 utilizes AC power, and thus, is not 
connected to the transformer 196. 
[0044] As previously discussed, the lift mechanism 38 
incorporates a sensing system 147 to sense the exten- 
sion and retraction of the lift mechanism, and thus, the 
angle of inclination of the guide 36. This information is 
routed through the analog to digital interface 188, 
through controller 190 and to the CPU 192. The rota- 
tional speed of the flywheels 24a and 24b is also mon- 
itored by a sensor 180, as discussed above, with this 
information is transmitted to the CPU through the analog 
to digital interface 188 and controller 190. Thus, during 
use of the apparatus 18 of the present invention, the 
CPU is apprised of the heart rate or other physical pa- 
rameter of the exerciser being sensed by sensor 186, 



the angle of inclination of the guide 36 and the speed of 
the flywheels 24a and 24b. This information, or related 
information, may be displayed to the exerciser through 
display 76. 

s [0045] Further, through the present invention, a de- 
sired workout level may be maintained through the con- 
trol system 184. For instance, certain parameters may 
be inputted through the keypad 80 by the exerciser, such 
as age, height, sex, to achieve a desired heart rate 

10 range during exercise. Alternatively, the desired heart 
rate range may be directly entered by the exerciser. Oth- 
er parameters may or may not be inputted by the exer- 
ciser, such as the desired speed of the flywheels corre- 
sponding to cycles per minute of the foot links and/or 

15 inclination of the guide 36. With this information , the con- 
trol system of the present invention will adjust the brak- 
ing system 40 and/or lift mechanism 38 to achieve the 
desired workout level. 

[0046] It is to be understood that various courses or 
20 workout regimes may be preprogrammed into the CPU 
192 or designed by the user to reflect various parame- 
ters, including a desired cardiovascular range, type of 
stepping action, etc. The control system 184 thereupon 
will control the brake system 40 as well as the lift mech- 
25 anism 38 to correspond to the desired workout regime. 
[0047] A further preferred embodiment of the present 
invention is illustrated in FIGURE 15. The apparatus 18' 
shown in FIGURE 1 5 is constructed similarly to appara- 
tus 18 shown in the prior figures. Accordingly, those 
30 components of apparatus 18" that are the same as, or 
similar to, those components of apparatus 18 bear the 
same part number, but with the addition of the prime (■'■) 
designation. 

[0048] Apparatus 18' includes a single flywheel 24' ro- 

35 tatably mounted at the rear of frame 20'. A pair of crank 
arms 200a and 200b extend transversely in diametrical- 
ly opposite directions from the ends of a drive shaft 84' 
to pivotally connect to the rear ends of foot links 201a 
and 201b. The crank arms 200a and 200b are fixedly 

40 attached to the drive shaft 84'. It will be appreciated that 
the crank arms 200a and 200b support the rear ends of 
the foot links 201a and 201b during fore and aft motion 
thereof In this regard, the lengths of the crank arms can 
be altered to change the 'stroke' of the foot links to ac- 

45 commodate uses of different leg/inseam lengths. 

[0049] The forward ends of the foot links 201a and 
201 b are pivotally pinned to the lower ends of rocker or 
swing arms 200a and 200b at pivot joints 202. The swing 
arms are preferably tubular in construction and dog-leg 

50 jn shape, having their upper ends pinned to post 22' at 
axis 204 near the intersection of tower section 52* and 
upper section 54' of the post. Each of the swing arms 
includes a tubular upper section 206 and a tubular lower 
section 208. The upper end portion of the lower section 

55 208 slidably engages within the tower end portion of a 
corresponding upper section 206, thereby to selectively 
alter the length of the swing arms. The swing arm upper 
and lower sections may be maintained in engagement 
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with each other by any convenient means, such as by 
a cross pin 210 extending through diametrically aligned 
openings formed in the swing arm upper section and 
one of the sets of diametrically aligned openings formed 
in the lower sections. 

[0050] Although not illustrated, an extension spring or 
other device may be located with the interior of the swing 
arm upper and lower sections to bias the upper and low- 
er sections into engagement with each other. Alterna- 
tively, the engagement of the swing arm upper and lower 
sections may be •automatically 1 ' controlled by incorpo- 
rating a linear actuator or other powered device into the 
construction of the swing arms. 
[0051] The swing arms 200a and 200b support the 
forward ends of the foot links 201a and 201b to travel 
along an arcuate path 21 2 defined by the pivot axis 204 
of the upper ends of the swing arms about post 22* and 
the radial length between such axis 204 and the pivot 
point 202 defining the connection point of the forward 
end of the foot link and the lower end of its correspond- 
ing swing arm. It will be appreciated that the path 212 
may be altered as the relative engagement between the 
swing arm upper section 206 and lower section 208 is 
changed. This results in a change in the stepping motion 
experienced by the user, which stepping motion may be 
altered in a manner similar to that achieved by varying 
the angle of inclination of guide 36, discussed above. 
As such, the apparatus 18' is capable or providing the 
same advantages as provided by the apparatus 1 8, not- 
ed above. 

[0052] A band brake system 220 is provided to selec- 
tively impart rotational resistance on ihe flywheel 24'. 
The band brake system includes a brake band 222 that 
extends around the outer rim of the flywheel 24' and also 
about a small diameter takeup roller 224 that is rotatably 
attached to the outer/free end of a linear actuator 226. 
The opposite end of the linear actuator is prvotally 
pinned to a mounting bracket 226 attached to frame 42'. 
It will be appreciated that the linear actuator may be me- 
chanically, electrically or otherwise selectively control- 
led by the user to impart a desired frictional load on the 
flywheel 24'. Also, other known methods may be used 
to impart a desired level of rotational resistance on the 
flywheel 24'. For instance, a caliper brake (not shown) 
can be employed to engage against the outer rim portion 
of the flywheel itself or on a disk (not shown) that rotates 
with the flywheel. 

[0053] A still further preferred embodiment of the 
present invention is illustrated in FIGURE 16. Multi-piv- 
oting connections between the foot links 30a' and 30b* 
to flywheels 24a and 24b are provided. A rail pivot block 
230 is pivotally pinned to each flywheel 24a and 24b at 
apertures 104 by a threaded fastener 232 and mating 
nut 234. The rail pivot blocks 230 move in a plane ap- 
proximately parallel to the plane of the corresponding 
flywheel. Foot links 30a' and 30b* are hollow at the rear 
ends for receiving the rail pivot blocks 230. A block 
mounting pin 231 extends through opposing holes on 



the top and bottom of the rear end of foot links 30a 1 and 
30b' and snugly through a hole in the pivot block for at- 
taching the pivot block 230 to the rear end of the foot 
links. Slots 236 extend longitudinally from the rear ends 
5 of foot links 30a and 30b allow access to the fasteners 
232 and 234. 

[0054] Ideally, the rail pivot blocks 230 are generally 
rectangular in shape and sized to fit between the upper 
and lower flange walls of the hollow foot links. However, 
J0 the internal width of the flange portions of the foot links 
is wider than the thickness of the rail pivot blocks 230 to 
allow angular displacement of the foot links relative to 
pivot block about mounting pin 231 , which acts as the 
pivot point. This construction provides a foot link con- 
's nection between the flywheels 24a and 24b and guides 
36 that compensate for possible inconsistencies in the 
alignment of the flywheels 24a and 24b as well as the 
guide 36, especially in the direction transverse to the 
length of the foot links 30a and 30b. It can be appreci- 
20 ated to one of ordinary skill that varying the thickness of 
rail pivot blocks 230 and the position of the block mount- 
ing pins 231 allow a designer to fine tune the construc- 
tion depending on expected tolerances that may occur 
in the alignment of the other components of the present 
25 invention. 

[0055] A further preferred embodiment of the present 
invention is illustrated in FIGURE 17. The apparatus 18c 
shown in FIGURE 17 is constructed similarly to the ap- 
paratus 18 and 18' shown in the prior figures. Accord- 
30 ingly, those components of apparatus 18c that are the 
same as, or similar to, those components of apparatus 
18 and 18' bear the same number, but with the addition 
of the "c" suffix designation. 

[0056] Apparatus 1 8c includes a pair of foot links 30ac 
35 and 30bc supported at their forward and rear ends to 
provide elliptical foot motions similar to that achieved by 
apparatus 18 and 18', for instance, as shown in FIGURE 
13. In this regard, the rear ends of the foot links 30ac 
and 30bc are pinned to flywheels 24ac and 24bc in the 
40 manner described above and shown in FIGURE 16. The 
forward ends of the foot links 30ac and 30bc are sup- 
ported by rollers 32ac and 32bc (not shown) which are 
axled to the sides of guide 36c. The guide 36c is in turn 
supported by a powered lift mechanism 38c which is 
45 similar in construction and operation to the lift mecha- 
nism 38 described above. As in lift mechanism 38, the 
lift mechanism 38c includes a crossbar supported by 
and vertically carried by a carriage 122c which is re- 
strained to travel vertically along the height of a central 
50 guide bar 1 26c which in turn is securely fastened to the 
forward face of the post lower section 52c. 
[0057] In a manner similar to that described above 
and illustrated in FIGURES 9 and 10, the carriage 122c 
is raised and lowered by an electrically powered actua- 
ls tor 136c, which includes an upper screw section 138c 
rotatably powered by an electric motor 140c. The upper 
end of the screw section is rotatably engaged within a 
retaining socket assembly 142c which is pinned to a U- 
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shaped bracket 1 44c secured to the forward face of post 
lower section 52c. A cross-pin 146c extends through 
aligned openings formed in the side flanges of the brack- 
et 144c and aligned diametrically opposed apertures 
formed in the socket 1 42c. The socket allows the screw 
of the lift actuator to rotate relative to the socket while 
remaining in vertical engagement with the collar. As in 
lift mechanism 38, in lift mechanism 38c shown in FIG- 
URE 17, roller tube sections 124c are mounted on the 
outer end of the crossbar carried by the carriage to di- 
rectly underlie and bear against the bottoms of the sides 
of guide 36c. By this construction guide 36c is raised 
and lowered about cross tube 118c by operation of the 
motor 1 40c. 

[0058] Apparatus 1 8c operates in a manner very sim- 
ilar to apparatus 18, discussed above, wherein the user 
stands on footpads 27c while gripping handlebar 56c for 
stability. The user imparts a downward stepping action 
on one of the footpads, thereby causing the flywheels 
24ac and 24bc to rotate about axis 26c. As a result, the 
rear ends of the foot links travel about the axis 26c and 
simultaneously the forward ends of the footlinks ride fore 
and aft on rollers 32ac and 32bc. As in apparatus 18, in 
apparatus 1 8c the path of travel of the center of the foot- 
pads 27c generally define an ellipse. The angular orien- 
tation of this elliptical path may be tilted upwardly and 
downwardly by operation of the lift mechanism 38c. As 
a result, the user can adjust apparatus 18c to approxi- 
mate gliding or cross country skiing, jogging, running 
and climbing, all by raising and lowering the elevations 
of support rollers 32ac and 32bc. 
[0059] Next, referring to FIGURE 18, an apparatus 
18d is depicted which is constructed quite similarly to 
apparatus 18c in FIGURE 17, but with a manual lift 
mechanism 38d rather than a powered lift mechanism 
38c. Those components of FIGURE 18 that are simitar 
to those illustrated in FIGURE 17 or those in other prior 
figures are given the same part number, but with a "d" 
suffix designation rather than a V suffix designation. 
[0060] In apparatus 18d, the guide 36d is supported 
relative to post 22d by a cross-pin 402 which extends 
through cross-holes 404 formed in lower section 52d of 
the post 22d. The cross-pin 402 may be conveniently 
disengaged from and engaged into the cross-holes 404 
with one hand, while manually supporting the trans- 
verse, forward end of guide 36d with the other hand. To 
this end, a tubular-shaped hand pad 406 may be en- 
gaged over the guide end 119d for enhanced grip and 
comfort. 

[0061] The levels and types of exercise provided by 
apparatus 1 8d is essentially the same as the prior de- 
scribed embodiments of the present invention, including 
that show in FIGURE 17. In this regard the guide 36d 
may be raised and lowered so as to enable the user to 
achieve different types of exercise from a gliding or 
cross-country skiing motion to a walking motion to a jog- 
ging or running motion to a climbing motion. Thus, the 
advantages provided by the embodiments of the 



present invention described above are also achieved by 
apparatus 18d. 

[0062] Rather than utilizing the cross pin 402 to sup- 
port guide 36d, a carriage similar to carriage 122c of 

s FIGURE 17 might be employed together with a guide 
bar similar to guide bar 1 26c for guiding the carriage for 
vertical movement. However, rather than employing a 
powered actuator 1 36c, a spring loaded plunger pin, not 
shown, could be mounted on the carriage to engage 

10 within receiving holes formed in the guide bar or the low- 
er section of the post. Such plunger pins are articles of 
commerce, see for instance, U.S. Patent No 4,770,411 . 
In this manner, the guide 36d may be manually raised 
or lowered by grasping handle 406 and the plunger pin 

*5 inserted into a new location, thereby to raise or lower 
the guide as desired. 

[0063] FIGURE 19 illustrates another preferred em- 
bodiment of the present invention constructed similarly 
to the apparatus 18 shown in the prior figures, but with 

20 a manually operated lift mechanism 38e. Accordingly, 
those components of apparatus 18d shown in FIGURE 
1 9 that are the same as, or similar to, those components 
of apparatus 1 8 bear the same part number, but with the 
addition of a "e" suffix designation. 

25 [0064] As shown in FIGURE 19, the foot links 30ad 
and 30bd are constructed essentially the same as foot 
links 30a and 30b, including with rollers 32ae and 32be 
pinned to the forward ends of the foot links. The rollers 
32ae and 32be ride on the tubular side tracks 34ae and 

30 34be of guide 36e. The guide 36e is raised and lowered 
by a manual lift mechanism 38e composed of a carriage 
122e that is slidably engaged with a vertical guide bar 
1 26e mounted on the forward face of post lower section 
52e. A handle 501 extends forwardly and diagonally up- 

35 wardly from the upper end portion of the carriage 1 22e 
for manual grasping by the user. Ideally the handle is U- 
shaped having side arms extending diagonally upwardly 
and forwardly from the carriage to intersect with a trans- 
verse cross member spanning across the front of car- 

40 riage 22e. A tubular shaped handle pad 503 may encase 
the transverse end portion of handle 501 to aid in grip- 
ping the handle when lowering or raising the carriage 
122e. 

[0065] As in carriage 122, roller tube sections 124e 
45 are mounted on the other ends of a cross bar carried by 
the carriage to directly underlie and bear against the bot- 
toms of the sides of guide 36e. Also, a spring loaded 
plunger pin, not shown, is mounted on the carriage 1 22e 
to engage within a series of holes spaced along the 
so height of guide bar 1 26e. Such plunger pins are stand- 
ard articles of commerce. For instance, they are com- 
monly used to support the seat of exercise cycles in de- 
sired positions. See U.S. Patent 4,770,411 noted above. 
[0066] By the foregoing construction, the guide 36d 
55 may be raised and lowered so as to enable the user to 
achieve the same types of exercise as provided by ap- 
paratuses 18, 18', 18c and 18d discussed above. 
[0067] Next referring to FIGURE 20, an apparatus 18f 
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cconsisting of a further preferred embodiment of the 
present invention is illustrated. Those components of 
apparatus "1 8f ° that are the same as, or similar to, those 
components illustrated in the prior figures, are given the 
same part number, but with a "f" suffix designation. 
[0068] As in the prior embodiments of the present in- 
vention discussed above, apparatus 1 8f also utilizes a 
pair of foot links 30af and 30bf supported at their forward 
and rear ends to provide elliptical foot motion similar to 
that achieved by the apparatuses described above, for 
instance, as shown in FIGURE 13. In this regard, the 
rear ends of the foot links are pinned to flywheels 24af 
and 24bf, in the manner described and shown with re- 
spect to FIGURE 16. The forward ends of the foot links 
30af and 30bf are supported by rollers 32af and 32bf 
(not shown) which are mounted on a cross shaft 601 
extending transversely outwardly from post 22f to sup- 
port the undersides of the forward ends of the foot links 
30af and 30bf. As in the prior embodiments of the 
present invention, foot pads 27f are mounted on the top 
sides of the foot links 30af and 30bf to support the feet 
of the user. 

[0069] A manually operated lift mechanism 381 is em- 
ployed to raise and lower the support rollers 32f. The lift 
mechanism is in the form of a lead screw mechanism 
somewhat similar to that disclosed in U.S. Patent No. 
5,007,630 for raising and lowering the forward end of an 
exercise treadmill. The lift mechanism 38f employs a 
lead screw 603 which is vertically supported within post 
22f by a bushing assembly 605 mounted at the top of 
the post 22f . The lead screw 603 is th readably engaged 
with a cap 607 affixed to the upper end of a slide tube 
609 sized to closely and slidably engage within the post 
22f. A cross shaft 601 extends transversely outwardly 
from each side of the slide tube and through slots 611 
formed in the sidewalls of post 22f . The rollers 32af and 
32bf, as noted above, are supported by the outward 
ends of the cross shaft 601 . A hand crank 61 3 is mount- 
ed on the upper end of the lead screw 603 extending 
above the post 22f. By rotating the hand crank 613, the 
support rollers 32af and 32bf may be raised and lowered 
thereby to achieve the same range of exercise motions 
achieved by the previously described embodiments of 
the present invention. 

[0070] Still referring to FIGURE 20, a continuous, 
closed form handle bar 56f is mounted on the upper por- 
tion of post 22f for grasping by an individual utilizing the 
present apparatus 18f. The handle bar 56f includes an 
upper transverse section 615 which is clamped to the 
upper rear side of post 22f by a clamp 60f. The handle 
bar 56f includes side sections 61 7 that extend upwardly 
and forwardly from the transverse ends of section 615, 
then extend generally horizontally forwardly and then 
extend downwardly and rearwardly to intersect with the 
outer ends of transverse lower section 619. The trans- 
verse lower section 619 is clamped to the front side of 
post 22f with a second clamp 60f at an elevation below 
the elevation of upper transverse section 615. By this 



construction of the handle bar 56f , the area around hand 
crank 613 is substantially open so as to not hinder the 
manual operation of the hand crank. The handle bar 56f 
also includes a pair of transverse members 621 that 
5 span across the side sections 61 7 to support the display 
74f. 

[0071] FIGURE 21 illustrates a further embodiment of 
the present invention wherein apparatus 18g is con- 
structed very similarly to apparatus 1 8f , but with an elec- 

10 trically powered lift mechanism 38f. The components of 
apparatus 1 8g that are similar to the components of the 
prior embodiments of the present invention are given the 
same part number, but with an "g" suffix designation. 
[0072] As illustrated in FIGURE 21 , the apparatus 18g 

is is constructed almost identically to that shown in FIG- 
URE 20, but with an electric motor assembly 701 mount- 
ed on the upper end of post 22g for operating the lead 
screw 603g rather than having to manually rotate the 
lead screw in the manner of the apparatus 18f shown in 

20 FIGURE 20. In a manner known in the art, the motor 
assembly 701 may be controlled by push buttons or oth- 
er interface devices mounted on display panel 74g. 
[0073] A further preferred embodiment of the present 
invention is illustrated in FIGURE 22. The apparatus 18h 

25 shown in FIGURE 22 is constructed somewhat similarly 
to the apparatuses of the prior figures. Accordingly, 
those components of apparatus 1 8h that are the same 
as, or similar to, those components of the prior embod- 
iments of the present invention are given the same part 

30 number, but with the addition of the "h" suffix designa- 
tion. 

[0074] The apparatus 18h includes a frame 20h sim- 
ilar to the frames of the prior embodiments of the present 
invention, but with a rear cross member 46h extending 

35 transversely beneath the longitudinal central member 
42h of the frame. Ideally, the rear cross member 46h is 
of circular exterior shape so as to enable the frame 20h 
to tilt about the rear cross member during operation of 
a manual lift system 38h. 

40 [0075] A post 22h extends transversely upwardly from 
the forward end of the frame longitudinal central mem- 
ber 42h. As in the prior embodiments of the present in- 
vention, apparatus 18h includes a pair of foot links 30ah 
and 30bh supported at their rearward and forward ends 

45 to cause the foot receiving pedals carried thereby to 
travel about elliptical paths similar to the elliptical paths 
of the apparatuses described above. To this end, the 
rearward ends of the foot lifts are pinned to flywheels 
24ah and 24bh in a manner described and illustrated 

so previously. The forward ends of the foot links 30ah and 
30bh are supported by rollers 32ah and 32bh (not 
shown) which are rotatabfy axled on stub shafts 114h 
extending laterally outwardly from the sides of post 22h 
at an elevation intermediate the height of the post. 

55 [0076] The lift mechanism 38h is incorporated into the 
construction of the post 22h. Such lift mechanism is sim- 
ilar to that illustrated in FIGURE 20 in that the lift mech- 
anism is of a manually operated lead screw type. In this 
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regard, the lift mechanism includes a lead screw 603h 
extending downwardly into post 20h and supported 
therein by a bushing assembly 605h located at the top 
of the post. The lead screw 603h engages within a 
threaded cap 607h secured to the upper end of a slide s 
tube 609h closely disposed within the interior of the post 
22h. The slide tube extends outwardly through the bot- 
tom of the post and a through hole formed in frame lon- 
gitudinal central member 42h. A transverse forward 
cross member 701 is secured to the bottom of slide tube 
609h to bear against the floor f. It will be appreciated 
that by manual operation of the crank 61 3h, the appa- 
ratus 18h may be tilted upwardly and downwardly rela- 
tive to the rear cross member 46h. As a result, the user 
of apparatus 18h may alter his/her exercise from a glid- 
ing or cross country skiing motion, to a walking motion, 
to a running or jogging motion to a climbing motion, in 
a manner similar to the previously described preferred 
embodiments of the present invention. 
[0077] The apparatus 18h may utilize a handle bar 
56h constructed similarly to handle bars 56f and 56g de- 
scribed and illustrated in FIGURES 20 and 21, above. 
As such, the construction of the handle bar 56h will not 
be repeated at this juncture. 

[0078] Another preferred embodiment of the present 
invention is illustrated in FIGURE 23. The apparatus 18i 
shown in FIGURE 23 is constructed similarly to the pre- 
viously described apparatuses. As such, those compo- 
nents of apparatus 18i that are the same as, or similar 
to, the components of the previously described appara- 
tuses bear the same part number, but with the addition 
of the "i" suffix designation. 

[0079] As in FIGURE 22, apparatus 1 8i shown in FIG- 
URE 23, includes a pair of foot links 30ai and 30bi car- 
ried at their reward and forward ends to cause foot re- 
ceiving pedals 27i carried thereby to travel along ellipti- 
cal paths simitar to the elliptical paths of the apparatuses 
described above. To this end, the rear ends of the foot 
links are pinned to flywheels 24ai and 24bi in a manner 
described and shown with respect to FIGURE 16. The 
forward ends of the foot links 30ai and 30bi are support- 
ed by the lower ends of rocker or swing arms 801a and 
801 b at tower pivot joints 803. The swing arms 80 1 a and 
801 b are pivotally coupled to a cross arm 805 extending 
outwardly from each side of post 22i. The upper ends of 
the swing arms 801 a and 801 b are formed into manually 
graspable handles 807a and 807b that swing laterally 
outwardly from a display panel 74i mounted on the up- 
per end of post 22i. 

[0080] The swing arms 801a and 801b support the 
forward ends of the foot links 20ai and 20bi to travel 
along arcuate paths defined by the pivot axis corre- 
sponding to cross arm 805 and the radial length be- 
tween such axes and the pivot joint 803 connecting the 
forward ends of the foot links and the lower ends of the 
swing arms. As a result, the foot pedals 27i define ellip- 
tical paths of travel as the rearward ends of the foot links 
travel about axis 26i and the forward ends of the foot 



links swing in arcuate paths defined by swing arms 801 a 
and 801b. 

[0081] The arcuate path of travel of the foot pedals 
27i may be altered by operation of lift mechanism 38i 
incorporated into the rear post assembly 86i used to 
support the flywheels 24ai and 24bi. The rear post as- 
sembly 86i includes a lower member 81 1 which is fixedly 
attached to frame longitudinal member 42i by any expe- 
dient manner, such as by welding or bolting. In accord- 
ance with the preferred embodiment of the present in- 
vention, a corner brace 92i is employed at the juncture 
of the forward lower face of post lower section 811 with 
the upper surface of the longitudinal member 42i to pro- 
vide reinforcement therebetween. Of course, other 
types of bracing are reinforcements may be utilized. 
[0082] The rear post assembly 86i includes an up- 
ward telescoping section 813 that slidably engages 
within the post lower section 811. The relative engage- 
ment between the post upper and lower sections 813 
and 81 1 is controlled by a linear actuator 81 5 having its 
lower end pinned to a removable plate 817 disposed 
flush with, or raised upwardly from, the bottom surface 
of frame longitudinal member 42i. The upper end of the 
linear actuator 815 is pinned to the post upper section 
81 3 by any convenient means. For example, a plate 81 9 
or other anchor structure may be provided within the in- 
terior of the post upper section 813 for coupling to the 
upper end of the linear actuator 81 5. The linear actuator 
815 may be in the form of a pneumatic or hydraulic cyl- 
inder, an electrically powered lead screw or an electro- 
magnetic coil or other type of actuator, all of which are 
articles of commerce. 

[0083] Next referring to FIGURE 24, a further pre- 
ferred embodiment of the present invention is illustrated. 
The apparatus 18j illustrated in FIGURE 24 is construct- 
ed similarly to the apparatuses described above. Ac- 
cordingly, those components of apparatus 18j that are 
the same as, or similar to, those components of those 
apparatuses described above bear the same part 
number, but with the addition of the "j - suffix designation. 
[0084] Apparatus 1 8j includes a pair of foot links 30aj 
and 30bj that are supported to cause the foot receiving 
pedals 27j carried thereby to travel about an elliptical 
path of travel similar to the elliptical paths described 
above, including paths 181, 182 and 183. To this end, 
the rearward ends of the foot links 30aj and 30bj are 
pinned to flywheels 24aj and24bj, in the manner de- 
scribed and shown with respect to FIGURE 16. The for- 
ward ends of the foot links 30aj and 30bj are supported 
by a forward arms 902 and 904. The lower ends of the 
arms 902 and 904 are coupled to a roller assembly 906 
adapted to roll on the top surface of the frame 20j, with 
the frame being wider at its forward location than the 
width of frame 20 previously described. The upper end 
of arm 902 is pivotally coupled to the forward end of the 
foot link at pivot connection 908. The upper end of the 
arm 904 is also pivotally coupled to the foot links, but a 
location rearwardly of the pivot connection 908. To this 
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end, a pin 910 is provided for engaging through a 
through hole formed in the upper end of arm 904 and 
through a series of transverse through holes 91 2 formed 
in the foot links. It would be appreciated that the eleva- 
tion of the forward end of the foot links may be altered 
by simply changing the position of the upper end of arm 
902 lengthwise along the foot links 30aj and 30bj. 
[0085] it will be appreciated that rather than utilizing 
pins 910 to couple the upper ends of arms 904 to the 
foot links, such coupling can be accomplished by nu- 
merous other methods. For instance, a lead screw as- 
sembly or other type of linear actuator may be mounted 
on the foot links for connection to the arm 904. The use 
of a linear actuator would enable the location of the up- 
per end of the arm 904 to be adjusted during operation 
of the apparatus 18j rather than having to dismount the 
apparatus and reposition the arm by removing pin 910 
from its current location and placing the pin in a new 
through hole 912. 

[0086] It will also be appreciated that rather than ad- 
justing the location of the upper end of arm 904, the up- 
per end of the arm 902 may be adapted to be connected 
to the foot links at various locations along the length 
thereof. In this situation, the upper end of the arm 904 
may be coupled at a singular location by any convenient 
means, for instance, through a pivot connection similar 
to pivot connection 908. 

[0087] Regardless of whether the upper ends of arms 
902 or 904, or both, are adapted to be positioned along 
the length of foot links 30aj and 30bj, it will be appreci- 
ated that by the foregoing construction, the apparatus 
18j may be adjusted to enable the user to achieve dif- 
ferent types of exercise from a gliding or cross-country 
skiing motion, to a walking motion, to a jogging or run- 
ning motion to a climbing motion. Thus, the advantages 
provided by the prior described embodiments are also 
achieved by apparatus 18j. 

[0088] While the preferred embodiment of the inven- 
tion has been illustrated and described, it will be appre- 
ciated that various changes can be made therein without 
departing from the spirit and scope of the invention. 
[0089] The embodiments of the invnetion in which an 
exclusive property or privilege is claimed are defined as 
follows: 



Claims 

1. An exercise device to simulate various types of 
stepping motions, comprising: 

a frame configured to be supported on a floor; 
first and second foot links, each foot link having 
a first end portion and a second end portion; 
a foot support carried by the first and second 
foot links; 

a coupling system associated with the first end 
of each foot link for coupling the first end of 



each foot link to the frame so that the first end 
of each foot link travels in a closed, arcuate 
path relative to the frame; 
a guide system for supporting the second end 

5 portions of the foot links along a preselected re- 

ciprocating path of travel as the first ends of the 
respective foot links travel along their paths of 
travel, so that when the exercise device is in 
use the foot support portion moves along a gen- 

io erally elliptical path of travel; and 

an elevation system for raising and lowering 
one of the coupling system and the guide sys- 
tem relative to the floor to change the path of 
travel of the foot support. 

75 

2. The exercise device according to Claim 1 , wherein 
the guide system is disposed at an inclined relation- 
ship with the floor, and the elevation system is op- 
erable to alter the inclination of the guide system 

20 relative to the floor. 

3. The exercise device according to Claim 1, wherein 
the guide system include a guide that is pivotally 
attached to the frame about a pivot axis, and the 

25 elevation system varies the orientation of the guide 
relative to the frame about the guide pivot axis. 

4. The exercise device according to Claim 1 , wherein 
the guide system is pivotally supported by the 

30 frame, and the elevation system operably engages 
the guide system to raise and lower the guide sys- 
tem relative to the frame. 

5. The exercise device according to Claim 1 , wherein 
35 the guide system includes at least one rocker arm 

pivotally supported by a frame, and pivotally cou- 
pled to the second ends of the first and second links. 

6. The exercise device according to Claim 5, wherein 
40 the elevation system raises and lowers the second 

ends of the first and second links relative to the rock- 
er arm. 

7. The exercise device according to Claim 1 , wherein: 

45 

the guide system comprising rollers for support- 
ing the second ends of the foot links; and 
the elevation system changing the elevation of 
the rollers relative to the floor. 

50 

8. The exercise device according to Claim 7, wherein: 

the frame includes a generally upright post; and 
the elevation system moves the rollers along 
55 the upright post. 

9. The exercise device according to Claim 1 , wherein: 
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(a) the guide system includes a support arm 
coupled to the second end of at least one of the 
foot links, said support arm moveable relative 
to the second end portion of the foot link, and 
said support arm having portions distal from the 5 
connection to the foot link for supporting the 
second end of the foot link for reciprocal travel; 
and 

(b) the elevation system moving the support 
arm relative to the second portion of the foot 10 
link, thereby changing the elevation of the sec- 
ond end portion of the foot link relative to the 
floor. 

10. The exercise device according to Claim 9, further is 
comprising a control arm extending between the 
support arm and the foot link to change the position 

of the support arm relative to the foot link. 

11. The exercise device according to Claim 1, wherein 20 
the coupling system is adjustable to vary the length 

of the arcuate path traveled by the foot link first end. 
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